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In the Claims : 
1.-39. (Cancelled) 

40. (Currently Amended) A method of making an attenuating and phase-shifting mask for 
use in semiconductor manufacturing, the method comprising: 

obtaining a prefabricated mask Wank designed for use with light of a first wavelength, 
wherein the prefabricated mask blank was made bv a firstjasmpanv. the prefabricated mask blank 
comprising: 

a transparent layer, and 

an attenuating and phase-shifting layer ([[APS]] attPS layer) formed on the 
transparent layer, the [[APS]] attPS layer having an initial APS - lover thickn e ss: attPS-laver 
thickness.wherein the prefabricated mask blank is adapted for etching clear areas into the attPS 
layer and etch stopping at the transparent so that the initial attPS-Iayer thickness and the clear 
area without attPS layer material thereat will provide a first predetermined phase shift and a first 
predetermined transmittance for light of the first wavelength: and 

patterning and adapting the prefabricated m ask blank to be an adapted-patterned mask for 
use with light of a second wavelength, so that a second p redetermined transmittance and a second 
predetermined phase shift are provided by light of the second wavelength passing through dark 
areas of the adapted-patterned mask relative to light of the second wavelength passing through 
clear areas of the adapted-patterned mask, wherein the second wavelength is smaller than the first 
wavelength, wherein the patterning and adapting is performed bv a second co mpany, the second 
company being different than the first company, the patterning and adapting comprising: 

reducing the APS lavor attPS-laver thickness of the [[APS]] attPS layer to a first 
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APS lay e r attPS-layer t hickness at the dark areas, and 

patterning and etching the [[APS]] attPS layer to form the clear areas, wherein the 
[[APS]] attPS layer remains with a second APS layer attPS-layer t hickness at the clear areas, the 
second APS lay e r attPS-layer thickness being smaller than the first APS lay e r thickn e ss: attPS- 
layer thickness, wherein the transparent layer has a same thickness at the clear areas and the dark 
areas. 

41 . (Previously Presented) The method of claim 40, wherein the second wavelength is at 
least 30 nm smaller than the first wavelength. 

42. (Currently Amended) The method of claim 40, wherein the patterning and adapting 

further comprises; 

before the reducing of the initial APS-lavar a ttPS-layer t hickness of the [[APS]] attPS 
layer and before the patterning and etching of the [[APS]] attPS layer to form the clear areas, 
determining the first and second APS layer - attPS-layer t hicknesses for providing the 
predetermined transmittance and the predetermined phase shift by using the equations 
* t = [2(nrl)(D,-D 3 )/\]180 o 5 
[[T, = U/U =]] 31^ A<expH7rk t D,/\X 
[[T 2 = U/U =]] 31^ At exp(-4Tkt D 3 / \), 
[[T t » L1/L2 =]] lu^ Ti/T 2 = cxp[-4irk t (D,-D 3 )/\], where 
\ is the second wavelength, 

n% is refractive index of the [[APS]] attPS layer at \> 

k t is extinction coefficient of the [[APS]] attPS layer at \, 

A t is a constant for the [[APS]] attPS layer at \, 
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Di is the first APS layer attPS-layart hickness, 

D 3 is the second Ag& jav e r attPS-laver t hickness, 

Tj is a first transmittance through the dark areas based on using Di and \, 

T2 is a second transmittance through the clear areas based on using Dj 

and\, 

* t is the second p redetermined phase shift of light at \ through the dark 
areas relative to light at \ through the clear areas, based on using Di for the dark areas, D 3 for the 
clear areas, and \, 

T t is the second p redetermined transmittance of light at X through the dark 
areas relative to light at \ through the clear areas, b ased on using Di for the dark areas, D3 for the 
clear areas, and \. 

43. (Currently Amended) The method of claim 40, wherein the reducing of the initial APS 
teve ^attPS-layer t hickness of the [[APS]] attPS layer to the first APS layer attPS-laver t hickness 
is performed prior to the patterning and etching of the [[APS]] attPS layer to form the clear areas. 

44. (Currently Amended) The method of claim 40, wherein the second p redetermined phase 
shift is about 180 degrees or greater. 

45 . (Currently Amended) The method of claim 40, wherein the sffiondpredetermined 
transmittance is between about 2% and about 20%. 

46. (Currently Amended) The method of claim 40, wherein the second p redetermined 
transmittance is between about 5% and about 15%. 



TSM02-0936 Page 8 of 1 8 Response Under 37 CF.R- §1.116 

PAGE 9/19* RCVD AT 7/14/2006 6:33:56 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/0* DNIS:27M300 * CSID:9727329218 1 DURATION (mnws):0M8 



07/14/2006 17:38 9727329218 



SLATER & MATS I L LLP 



PAGE 10/19 



47. (Currently Amended) The method of claim 40, wherein the second p redetermined 
transmittance is about 6% or less. 

48. (Currently Amended) The method of claim 40, wherein the reducing of the initial APS- 
tevef-attPS-laver t hickness of the [[APS]] attPS layer to the first APS lavor a ttPS-laver t hickness 
is by etching. 

49 . (Currently Amended) The method of claim 48, wherein the reducing of the initi al APS 
tever- attPS-laver t hickness of the [[APS]J attPS layer to the first APS lavor attPS-laver t hickness 
is by reactive ion etching. 

50. (Currently Amended) The method of claim 40, wherein the etching of the [[APS]] attPS 
layer to form the clear areas is by reacti ve ton etching. 

51. -52. (Cancelled) 

53. (Currently Amended) A method of making an attenuating and phase-shifting mask for 
use in semiconductor manufacturing, the method comprising: 

obtaining a prefabricated m ask blank designed for use with light of a first wavelength, 
wherein the prefabricated mask blank was made bv a first comoanv. vvhoroin tho maak blank fa 
pr e fabricat e d and obtained from another company, the prefabricated m ask blank comprising: 
a transparent layer, and 

an attenuating and phase-shifting layer ([[APS]] attPS layer) formed on the 
transparent layer,, the [[APS]] attPS layer having an initial APS lavor thioknoao: - attPS-laver 
thickness, wherein the prefabricated mask blank is adapted for etching clear areas into the attPS 
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layer and etch stopping at the transparent so that the initial attPS-laver thickness and the clear 
area without attPS layer material thereat will provide a first predetennined phase shift and a first 
predetermined transmittance for light of the first wavelength: a nd 

patterning and adapting the prefabricated m ask blank to be an adapted-patterned mask for 
use with light of a second wavelength, so that a second p redetermined transmittance and a second 
predetermined phase shift are provided by light of the second wavelength passing through dark 
areas of the adapted-patterned mask relative to light of the second wavelength passing through 
clear areas of the adapted-patterned mask, wherein the patterning and adapting is performed by a 
second company, the second company being different than the first company, wherein the second 
wavelength is at least 30 nm smaller than the first wavelength, the patterning and adapting 
comprising: 

reducing the APS layer attPS-laver t hickness of the [[APS]] attPS layer to a first 
APS layer attPS-laver t hickness at the dark areas, and 

patterning and etching the [[APS]] attPS layer to forni the clear areas, wherein the 
[[APS]] attPS layer remains with a second APS lavor-attPS-Iaver thickness at the clear areas, the 
second APS layer attPSjayer t hickness being smaller than the first APS layer thicknes s . attPS- 
layer.thickness, wherein the transparent layer has a same thickness at t he clear areas and the dark 
areas, a nd 

before the reducing of the initial APS layer a ttPS-laver t hickness of the [[APS]] 
attPS layer and before the patterning and etching of the [[APS]] attPS layer to form the clear 
areas, determining the first and second APS - layer attPS-layer thicknesses for providing the 
predetermined transmittance and the predetermined phase shift by using the equations 
*t = [2(n r l)(D r D 3 )/\]l80% 
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[[T, = L,/Lo =]] Ti^ A t exp(-4irk t Di/\), 
[[T 2 = L2/U =]] 3^= A t exp(-47rktD3/?vO, 
[[T t = U/U =]] Iu= T!/T 2 = exp[-4ffk t (D r D 3 )/\], where 
\ is the second wavelength, 
n t is refractive index of the [[APS]] attPS layer at \, 
kt is extinction coefficient of the [[APS]] attPS layer at \ 9 
A t is a constant for the [[APS]] attPS layer at \, 
Di i$ the first APS layer attPS-laver t hickness. 
D3 is the second APS lay e r attPS-layer t hickness, 
Ti is a first transmittance through the dark areas based on using Di 

and\, 

T2 is a second transmittance through the clear areas based on using 

D3 and \, 

*t is the second p redetermined phase shift of light at \ through the 
dark areas relative to light at \ through the clear areas, based on using Di for the dark areas, D3 
for the clear areas, and \> 

T t is the second p redetermined transmittance of light atJk_through 
the dark areas relative to light at \ through the clear areas, b ased on using Dt for the dark areas, 
D 3 for the clear areas, and \. 

54.-67. (Cancelled) 
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